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Abstract: 

PROBLEM TO BE SOLVED: To provide an LED illumination light source and an LED illumination 
device which have heat radiation and lighting efficiency improved and also have LED's integrated in 
high density. SOLUTION: This LED illumination device is equipped with at least one connector which 
is connected to a detachable card LED illumination light source having LED's mounted on one surface 
of a substrate and a turn-on circuit which is electrically connected to the card LED illumination light 
source 1 0 through the connector. The card LED illumination light source 1 0 is preferably equipped with 
a metal base substrate and a plurality of LED's mounted on one surface of the metal base substrate, and 
the substrate reverse surface of the metal base substrate where the LED's are not mounted comes into 
thermal contact with part of the illumination device. A feed terminal which is electrically connected by 
the connector is provided on the substrate surface of the metal base substrate where the LED's are 
mounted. COPYRIGHT: (C)2003,JPO 
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*«05t«IEL E 0^79^5* ^S8StiTn*WE 

lc«««?-M8(t&nTn*. 
10 0 3 7] ff£4>HMtig»Tfi.- mflE^Jl^-X* 
«©5ftMELED^7y-»^i*«*atiTli*WSI[ 
IC, =&L E0^7f L y^*ttyHOa©Hl^3t*SJW 
S*nRI*6tl.. : .*-3. : #L E D^J^'yy^ihStlT 

[0 0 3 8] ff*LnSJ6JB«Tli. lBE3t^SJW«© 
WEaiC3t*l/>X^EBStlTU*. 

[0 0 3-9]:ffSUls|OfcJB«Ttt, WEft«^-^» 
« <!: WfE7t^S« tOIB ic $ 4aT 

[0 0 4 0] ff*b^*«JB«|cj6i\T, miE^S^- 
^»«©«t>»fcttBia. l!5EjfeH^-^WRtfei\TlKlE 

L■ED^7? L y^*^ssanTl^*3tn^«fj^*ol^ll£ > ^a 

[0 0 41] ff*Ll\*J|®»TB. SuIE#l^-^S 
SCS-SWELED^^ty^SSSiaTl^^Stg 
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■ m&ine.l e D*7?v?tm<ommim o°c/ 

; [ 0 0 4 2-J.Jfr!*.W*«WB*Ci3l\T. ItEft**- 

xmm<Do-&m?. l e D^7^.y ^«*«s-tiTiv** 
[0043] n&w%immz&i\x< Mtmmmi* 

afeT'^S. ■ ■■ )■•: 

[o 0.4 4] B^L^mmmmxnt. aii^uis 
[.o o 4 5] »*biNiijiim«iicfei>T, mum®«D L 

E D ^73^ ?©'>&< £fc-g|5li, ;.7 U 

jc)«*a*i?rtvB.j.* 

[0 0 4 6] #SL,Hfttmrci*, MIELED'SJ*- 

?/ ^ 6 < i ■nra**»-f 

[0 0 4 7 J *^WW^JBIi, ±El^n*©*- 

: • [ 0 0 4 8 ]. #31$ lC«fc3#©2i - Kg! L E DJGtfftX 
: [St; , **-*«»?»«±,tC»3taS*.*r*.*»0 L E. D^ 
73^ ^*«IMHR±CRW 1 6nT^**.T-.:KH LED 

•jawjfcflrcfcoT. fjfEL e D^j^^^ii; mtimx 

t» t flMEttttSSH: ©EMttfflMESTtttti felREttftS 
■.«£©£*«»: U */hS.< fc*«fc o C t,TllW£iMft««± 
. fER.tt 6ft, flUElL E D^7^7 ^OWIE*^»IS03t 

. : mj»aisa:,-- ! .jn»w*«'i'*ffi=it'<Tfiwi=a:.4-«fcajs: 

[0 0 4 9.]-ff£Ul\*ttJB»K:*Slvt\ fulELED^ 

[0 0 5 0] ff*Ul^*JfiJE«C*^T, mHE$!&WE 
[0 0 5 1 ] ffSLMSJSJBttTli. BUlEL ED^7f 

»yo#* *Ht/«fc 5 iciEgsn, HfTlE L E D^7?>> 
^603tO*|pH&»J»^--5*¥RWS**lHHEtt!»»« 

[0 0 5 2] 

[5IW©SI«IOJBIII] *SSW©LEDHW8Wa, *DK 
RNIft*- h'SSL e DJHM3t»t«tt«ilc»a$n*a 
***<t. £©:3*£*£rtl,T;tJ-KSLED|RiW3t 
*-i«ftWlcSUlS.tl*jSWIIl»it«;flli{.Tt3 u . *- 

kile D.jHW3tas*s*-r*c tic «fc y , 

Itnctm^ A- KHL E DJHWftSli.-fclc 

Bu<Kwr*«t5ic, a»oLED*j«tnftiscflttifc 

**p*HE*«S*ifc*«t**UTlv4. 
[0 0 5 3] «E*©L E DJBW3taCOl\TRWUfc«J: 
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PlC <£&©L E D**SSffi±|cKfflST»g-U J&> 

■s. m ETD*¥-i=*#tt««*aujti*ft, l : Et>© 
u *vnc* u led (om^tmm $ ti 

S£iOHH#fcy, coci#L E D.|iiMlrolffl 

#ifc*-K ttff&tt iCfcoTfllfiSU ; ■ =& LED T5§£ U 

rc®$wA~xizi&m2#z®%£Mit>%t t tic. $ 

10 ifclc^y , 1L- E-DJBW»«03tj«^0 : 1f5i^^ft»!ia 
ttfflT**«fc3lCL,Tl*.B. 
[0 0 5 5 ] tm&fo±(D®*ft £> IS', L E D\t«7? 

ctiis. - c=E^tgB*-titift»«a«'tifc-»fticfias 

[00 5 6] L E DfeJ:tX|gSmS^affi©-±g®T" 

--taws '(s®) *v '&<i&®m<D&Gi%mt uxmnt* 

20 v&mfcmwmtimrzmmit l e bj&qMs**itn 
s fttUMffis® urn fc* l i \i>\ tnix± ttzz. t at 

[ 0 0 5 7 ) E DJBI«3tiSf©-y-'f x^t&as 

■ - a l e d mm 'ytmnmmitiz ct s a Xh >«i 
[oos 8) tewtBobr^T-tt;' «sm©tbftft^nb 

30 ".©«R©«a«!:©iB^©H-jSa»fei 0. 3, 

0. 5, 0. 8, 1. 25, 1. 27, 1. 5, 2. 5 
4 mmlcKJtSft-S. A - K§« L E bj|gW%9©Sfi« 

mmmmfsiz n-s l e d sp w^s© □ ^ ©xj-a 
icoort), ®MM®mm%tf%tktz>o c©7cto, m 
■■t^^hjs < Lf l e DjHwsii©3^ 

40 -5. lU±©C<!:^b, telHtfy^lib.' 8mrriJa±© 

[0 0 5 9) L E Dli!tjaiCfci\-ril|li^|fiHE*« 

ffiTf »f*SStt-©a^6tt, S^aSEIicfc 

y *S«3MEtt*«fflt* C «t *fff S Li v Sl^IEK) 
£fi?i§£: iJ- Ki L E-D3*»lCl4'je«3(E«»©fc© 
©K»8»©»fc*IJ-©^5> H7-f >**!tiSia:«. ff 

»«±CJBi«$ : ti4. StoT, ■■C'©J:5&*-KSLE 
DJHWJtiiCWar* L E DJBWKBlCfc^T*, ||» 
50 ©^7>K«ffi3*^^*»lt*cia*»SUi^ S5IE 
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*- fs l e D^icsttefflMfreeresjigv 

BftlHes/^li 2 mm ! WTIvWer*c.43W»*u< , 
1. 2 5mmJUTlCl9:E-r*Ci#Ml5if*L/0. 
[0 0 6 0] S«fc?,|c, KH-L-E D 

3tiBfc«t-If L E.DHWK«.i£ffliv,.:#;. ft.(ff»} K 
(ft) , ft. e?)LEp**|9cWfcr«cAK:J:aT 

mWZ'fivtg-gtt. #.£© LED ICOUT 2 0.©*fi| 
(ft1 Q<@©pg) WaWSUlv^r . 

[oo6i3 *rw©*-fble otftmt, fcmi±%% 

sou Uftwcas[-ufc^isfli.©e»*ft5 «fc? ic u 
Tt>«kiv cn-6opfc -*.-KBUEp*a«4. mm 

«w±oie»p*jBs;js«r«fliit**^-*c:iA«a* 

[0062] 2«ju±©e.«f *8sgN«r**aiL 

T£7*B*»|J**Jift, t*7©itg|4, 0 

0 u m*»S 3 5 0m mOHTffltlcRlKrjltT**. t' 
7©ft*fflR***A.*i. *-rKSILED*a©tt« 
«B©«l;t. tf7©Hg©2igAv : e>3fg0^$^^-r 
5Ct*fj?SU< ( flitf.,2 00)tm~18S0jtin 

[0 0 6 3] *£H1E*I©5$I4, LEDJBHKBaa* 

-iW$U\ SfelC, IM*a©Jt$ 1*^0*1* 1m 

1 e Dytrnz^mittztctbizit, &nnm<D£k2£ 5 

[0 0 6 4] JUT, Blf£#lfBUi:tf$. .*HWICJ:* 

[0 0 6 5] (XJgJBfll.) H3 (a) I*. *^|C«fc 
SLE DBlgR«©-8*3«*-«H!lHTSy, ^fljJBI^ 

[0 0 6 6] *-FfflL EDJHSWfcSSl 014, t-h*> 

*T'ffA$n-5c t-F-»£l 914, gf^to- 
FBLEDjlB^El 0O|m£IMftlC»ttU *->' 
B L E DJS«%» 1 0 ©SSXSft&ffi&ftflSlCtttt? 

*. 

[0 0 6 7] fe-|-»£ 1 9©*|C»Aa*lfc*-F 
BLEDJiHWJtail 014, fcr-h*»*1 9rtlcRl*£> 

- FBL E-D|,SW3t3S 1 014, C©=l*^£ftUT* 

H*©jswisiiititftwic«asn4, a*. 

Icfcor, ra***j ©xfftt, «Btti>ni6fc«fl|ic«fc 
'J , *- FB L E DBM%S&0t$MiHiefT3tf# 
■ §R D a n£i£<*A--f.5fc©i:3-.g> 0 3*^^tLT 
14, fc«**U*- h'&£**JK£ft&$tt&ftj£*$ 
■fSt>©#$aEUTO*#. *fgB^T-|4. -ttlfeJttff© 5 
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a * f * t «n*©«u***f * □ * ^ ^ taiffl t * c 

[0 0 6 8] C©«fcpfct-Fv>2 1 -Q-ttitmat 

%mx.tz l e Dflgmei». mmitfim^v&zrctt), 

EJtiBiUTffaicfiJfflSti*. Sfc, *tt©*-FB 

L E DHHttsS-l 0©l\rtt**%»Lfcl|^; ttK'U 
£* — FB L E DJBW*S--1 0 « fe- F 1 9 ifi-P) 

a l e djhi»%« i 0 zmmttut. mmmt lx<d 
10 tffl$iir5uti<T^5„ 

[0 0 6 91- *»«©»* U^JHEffiTIi, &SiJ©jI 
A • .»**fflivr IE* - FSL E DflBWftaT 0©*JK 
icffAS «fc 5 ic, * - FB L E D BMftg 1 0 © 

31® iC^SHH^RttTfc y , *— FB'L E DflSB^-Jg 
1 O^a^-^^ICga-r-Sfc'ltTigll^iD^^^i 

©■ftttfcttfe <fcOM*MBtT* 3. d © J: 5 fc* - 
KBLEDBMXBI 0©«»tUTffSLl\|H*ffi|- 
14, »C»U<ttW^-*.-. 

[00 7 0] _tKEUfc«fc5 IC, 03 (a) ©jJijT-14, t 
20 -F-»£l -9j0f*-FBLEDfla%an 0©«4EJ{ 
9 <LED#»BSftTOftli«) ClftWlCfcHrs. 

%is©sffiiis^&ift«s(^«iifte9iaw^ uti 

©i*&->^ Fi fe- Fx>£©$B*£;biH>, t- F/X 
Ac, L E DRIggHtoW*?tlgtt6ft£gg#£ UT 

30 [0071] *c,v:h 3 (b ) 

[0072] 03 (b) ic^-r l e ommmmit. &$n 
oa«6«j»i«*jftA.RnmjEE-iia9iMtr* y, *- fb 
l e Dmw%m*wi*m\z3[ft+z7?zrf 2 0 <t, 

«**tifctt»©*.- FBL E DffiW^S«ftd%3» 
A/X-20ai«iiTU6. 0©rtg|5|cl4 
^H*©jS*TlaIB*«R(t$tiTn<B. 7^i? 2 0©T 
BPICI4, 6rt»©jSn@iSlc«»i*;^-ft« 

»0 14, a«©e»«»lcl5«t&tifcie«y/r-,.h©}B«fe 
«fctf#-fXd:«Ul\ ZOfctb. M3 (b) ©LEDflB 

emwu. e ».«»^««>)&$n« jeE$'©««i«j( c-t 

^■vMcftAT. tf>BV^ry h*S»UTtJ:l\. 
[0 0 7 3] 0 3 (b) IC^$nXO-5L EDBSB^gg 
©7^^2 0|CI4, A-FHLEDBW3HI1 0<&# 

• Ar*fc»©^nyF#Rit6iaTi\*. ^nyho* 
ICI4, *HS©3***#EBStiT*3y, C©a^/7 
^ LT* - FB L E D mmXM 1 0 i jftflHIfc <t © 
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7 #7\$ 2 0 IC7 □ v h jWRI*&*1, ZOXP y h £ ^ 
ITA- KSL E D|B9)%9i 1 0©*tt#frto*l*#. 
•JKO^att-CtiGPIIftStiftl^ ^7 H£ISI*fcO 

cfc 5 IC,-, .0.3 .(b) ©A - FH L E DfiP.B^^tiH 1 0 14, 
□ * J? * (CM LTffi*l=Sf** U*tffii:««*** UT 

tftS. C©«k ? IC* - KS UE mWHtfBL 1 0 ©fry 

[0074] s-r, miic- L£-Doxmfttfiu:4 10 

a _ jiga l E DBsp^^tag 1 0 zmiMX* £ fc lc«fcy, 

lc, A-rHP;L E DfiBHftSl otfmmz"£ikl;Tft 
■M t L.X©**I4JS< fc o T*, jI£©fiSU ■ 

t mm lev a - k b l e d mmntM-i 00*^10 

[ 0 0 7 51*8 IC, #-/Kfl L E DMMftS 1 0 icH 
L E D£, «HfeSflf#ffil*3fcfeJH3:fcl4ffiH 

■5; L E DMKBCKfft-tltf . L E DI!S0.8g8©5S3fc 
3fc«*«M C4*^#*.,-?v 
[0 0 7 6] MIC (2fflJU±©ft£) OLE 

D £ a - K S 14 E DJBIH&a 1 0 <t (C J: 

X, 1 &©£ -r KS»©A- m L E DfiBHttX 1 0 IC«fc 
o T»|SI!ITS«, c©i§£, 2li©ft££ffl 
lNJt2i«»^-f^«C>t*l=tt3lfettH:fil^l5»»a* 

*$• (») §gft©m£i*, « n&astf A o £ * icraw 4 

fc. »<t5S<t©?65t©L E D-Ofi^lCWTBieSn^ 
© * IB ©fcft KWfttf- *©* * SJtft mX 14 , Y A 
Gi^a :£An;L£i§£l4, ■■*»*^WatfeW 
fflfitt«-8..0:JU_b©3taift*33iT**.-jeK:, 3 ffl©ft£ 
£ffl0^3;JS*^^y©li^l4«<»:W^ (») t*563t 
©«£l*, 4?f©ftfe£mi^c4&ft*^y©ii£l4» 
£*» (ft) 4ft (ft) L<, 

TSfe»3tr*iifett)*»w*afflT**. sat,- at 

3t#*«*»*»«C**S*Tt)«kl^ MIC tfRft 
L E D£j§*£foi±, • K*fe*R|BSlC»S$-& 

[0 0 7 7] ±®<Dfi - HS L E D jBW%3| 1 0 14, IE 

ffJBoa-KaiBtttfiUTitsa*. *3bwi*. cnic so 
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RJEStifcl*. g«tf©W''(t&mft) 14, 

L E OmWftffi 1 = 0 ©«ffi±|Ctel\T, I E DtfifflS 

U.2*.UMi».n4C. gffiJfffl©-^ (-2) ©ffifclc 

■•«»©» ms #Eai * n * ; ■ tt*«a©ft#& on 

C.©»ftV LED ; 0^7^^-H (LED#K50S*l 
lif 7 h U- 7 J&*3te'3^£ S ft tUMvMWi © ^ /'£.» IC 2)P b 

{Dftztitbzztrx&HD^T-ti-Fm l e b * « y 

tm lC»iKft ffltf L E D KfflUS** X* 5 7 ? b T L S 

?> «ifigi4$;i e. -r c <k *<t^ So •• 

[0 0 7 8] Afe, *«©-gp ictj y ^ , V - ^ , s 
*:f4iaCn£»lt«CtlC«toTA-KaLEDJHl»3ta 

LEDflBW3fc«'T b%B8iWSI«lc|6*ta4"*. 
m\ZPtt%*-:m L E DH^%ai 1 0 ©©ffij*«)^iE 

[0 0 7 9] _kiE©0'JT'l4. A- ; Hffi!L E DjHW3tii± 
[ 0 0 8 0 ] mm 1 . ^^©^-^A^^^^gl! 

at# - HS! d e bsiBMai©s@±icii^u. a- h 

B L E BJBW*iSi#lc|8*<r^^/U*>b**t,T** 

[0081] 2 . a - Ksa l e D^aiciittKv 
[00 82] ja±©flwt*flSffl*-*»£. 14*^-^ 

(4 7> * > t* U x -f £ *r -5 7 7 V V *T - ZffrT h -5 C 

[0 083] mmm.2) ijtic, *Rwt«fc-**-K 
sle Digi»^ai©^ifi^ffi«Knr 

[0 0 8 4] 04 (a) ;fcj;tf (b) l4.'-*j|Jt?B«l|c 
KSL E'DHBB^ili^I^*UTlN-l, c * 
HJii^©*- Kffl-L E DfiSB^^tjJifi, H3©SSB^a 

[0 0 8 5] *Iffii[;l(D*- KSL E D8BIW3tiST 
14, 04 (a) lc^«J;p|z, ttMXffil ©M-Sii:«Sc 
©LED *C7 5 1 7 7° 2 ^Hil $ nt O -5 ." 0©^TI4, 
LED <7 f77"2 !fi*fiffe «t 51 ^ 6 ft. -5 V H 'J <? 7« 
iCE^^tXTOS^, *^B^I4cniCpft$nr. LE 
©EJIJ/t^ lift *Tft *. 

[0 0 8 6] L E DA75 1 y 7° 2 *«*S$nt«H(ft»ffi 
1 IC^UT, SIC, @4 (a) ©3t*5Wffi3*«»*^ 
t)-&&ti. 04 (b) CS**-KHL-EDHW*S# 
«]«$nT^*. 3t*5Wffi3CI4. ttJft*fi1±lc|E 
5iJ$n/cL ED^75 1 >>7"2lC^-rS^Pg|5 (?L) 3 
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bjOTBrtStlTU*. d©fc#. 3t*RftMS-3 0HPBS 
3 b^^LT^E D«73Fy^.2*>6fl93t*»#Hifc-ft»J 
tUSti*. fcfc, 3fc¥KMfijDW.Q» (ft) 14, -JtttU 

Wffll©3tai«.WTg*»**<«:ft ct 5 \zt% ztm* 

[ 0 0 8 7 ] *S«»«TI4. m L E D J&HftS 
Qtttt*ttt ItLT, ( 3 . 2 H4Si (tn ■ 

(WS :«a.tf0. 5-3. 0/xm)£, 

6. 14 0 , . 7 mmJU±T#4 C U< , S«©tJ] ij 

ttJL©Hjfta> t> 14 2 , 0 mmJUTT&4 C L> 
■>\ tt*MSi<fc**>«£lOilj*i;&>S, A-KSLEDJH 
SMIOL E D^7?^^^$nTlN/j:t\affiK® 
<t, LED^Tf'^iOHOlififtW OVWUT 

[0 0 8 8) &IC, 0 5 (a) fc«fctf (b) #P.SL/«j:# 20 
6, KB L E DliW%i«0«Bi«A«ffiBlcKn4- 
4. 05 (a) 14, &S#Jl£J|ig*S/£ (feftffi c) t 
VJtM<D-%lWW£7jiU. 0 5 (b) (4&iiiff 1 c £H 

m (mmmi cfc«t^i eo.2.i) mm.t L,it^<om<o 

[0 0 8 9] 0 5 (a) fccfctf (b) #£>toj&>4<fc? 
lc, JMm£*Ott|MHK i ft. &SMS1 b£, 

■e)..tSiAW*. fejfffl c, 1 eB,..j»«7^7 
-45«ttXfflBi*a^«S*^tf.3>/Hv3/ ht*3f4^6.JBfie$ 30 
ttTlN5C:<h##$U<. c. 1 e©«£l4, 

£-ftT\ 0!lx(4l 0 0~4 0 0 ./*m|C»j£S.ft4, 0 5 
-(b) 14, *&!&*© 2 gfc©HPJ£;*l/-a>4#, Hfc 

[0 0 9 0] »»7-f 7-£LTI4. A h p,., Mg 
O, BN, SiO z , S i C. S i 3 N,fc«fctfA I N/&> 
&31l4*tt£'>fc< £%-ffl&<D74 5-1tm^Z>Z.£W 
# £ U ^c. ftijl^fc «fc CflfteVtte Ktt « <t l \ 5 to&fr 
6. fc»7*5-©ttfcl4#ttT*a;:£#»$UV 
»«7*5-#»fk<Sft4aj»|§tf«»a, X#+->«| 40 
fit, 7xy-;MMI, ->7^-h^Bg^6.^l4nfc'>/j: 
JEICI4, HEl»*7-f5-:7 0~ 
9 5ffftX£ffilB«!ffi|gjjH*5~3 0»ffX©5£#& 

ra#?*i4c£W3-i;u 0 
[0 0 91] b(4, ttttSSLOttttttSMEfr 

&AMSlbl4, g®#¥*ST**4fc©. 0*$ftTU£ 
I M= - h CfftifcWtt iSftM 

left*** C £ lc«fc ij , itt Wftfthffe C £# 

T**. 50 
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[0 0 9 2) ttOlUkfl^'UTttttiRSCl ©^-7s> 
^^T**A««1 b©Jt±-©Jft*Jii e|C0CM-±IE 

^5 *-o-ws.--Sft7;usx5Ajifi, 
Kft^ 'J y •> A»ffiat** »«£ nfflutfcii^ £ 

) t,T±-K©*5 5 v Tarn* zcommmm 
u • Aafficwy witTfeftiA. ^©n^, &ff«ictt 
y.Wit*««ttKffi©j|[*Bgi<.. ao; «.y#-{j^ffi 

£■£ l*©J&S£*rtf* C £ *?if * U < , 80/im 
~1 0 0 0Atm©KHlC»S**i4. C5bT, WK^ 

41611** Ar-x> *)\,±.\zmmtz> z 1 1> 

5J#glC/«c4„ 

[0 0 9 3] iSgiSffi 1 ±|C(4. BBIS/t^— > 1 a (fc 

(fe«fctf1 d) 14. 3>7|«^«>h«*4^e»JBfi£$tlt«ft 
e®1 c (fc«fct;i e) icfcij. ^Sffil b^&««M 

[o o 9 4] 05 (b) ©ijijT'14. i ae^itsi c 

lC?Bfi£Lfclf7 1 f^bT. 2Sl©$fei^«l C ±|C 
J&SatlfcE^A'^-^i a£2Si©il6^g1 e±|c 

l^4. - 
[ 0 0 9 5 ] 0 5 ( a ) X^^ttMXfi 1 T'I4, ^fe 
(mi42~4fe) *3t©&«>lC*tt©LEDftra-B 

«±lcM^cli^. 563tfeft(c.' 06 (a) fc«fctf 

(b) c*r«t5ttiit«ftitafe5u«aA»5^-»a*» 

ffl-T4C£|c«:4. -©«fc5/«C7^-^©g^Sffl-r 
4d£ICcty, L E D©«3tt«flE«tt©/<5y*ft»jt 
&#&Mitt$tt4Z£#T'#4. 1 "DOLEDA^ 

WWUfclf^. 06 (a) ©|HlttTI4.:.-t©Bf|»LfcL 
E D£il?iJ|cjga-r4±T-© L E Di*TjftJTCftft*f. 
06 ( b) ©HB-Cli-tOBfH! L>tc LED ©*^jSH 
fc/«i:4fcltT*4. Ctllc^UT, 05 .-(b) ©«tp& 
$««Jt£©ttRftS« 1 Cttitf , 015 lest J; 5 fc^ 
mfl*llcS/j:4S© L E D t iB««r pTHE <t ?&c 
y, BttX*c*j£*»«tf&-3££HfcSi;ic< <*• 
4^£^T'^4o Sfc. £6©L ED©;g7tlc=foW?iJ<!: 

[0 0 9 6] **Jfc)B»iC.|4. ^7^7^«^©L E D 
( T L E D^75 1 <> 7j ) 2 £tt»SS 1 ©J:lCltS« 
MUT04. C©L ED^7?->72|4. 05 (a) . 

(b) IC^-TJ;5lc. ^7 7-f7*6&5I?lffi1 1 
±C»ft»l 5ft*AT*»J. Rjtffl 514, GaNS 
©ngy^ftll 2, Stiff 1 3, £JLD(pS^«#ff 

[0 0 9 7 ) *^fl^T'f4, 0 1 lC^tSf*W£(4g . 



( 10 ) 
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&y, s?ssi i-«t.y->b»*api.5*ttiMMRi cifi 
y, 7 y v 7°?- 7°* >x-r >*"ic<fc y , 

1 1 4 AtfttftS&i T ©E»/^-> 1 a ±|C 

9.-ft*^*riCttlft*S-l OE«y^->1 alcA> 
7° 1 6 Cfc-U -fttt^tl-Tlvfti ftfc, :-jtfl 12a fc «fctf . 
tt&yl < 4 ;a W\*ftt«K)rt-^»ft4 ftS d £ pJ 
UET* y.. E»/**- > 1 a lc£]I».£S *l* L E DA 
75=- 7 7° 2 © C tl 6©ttS 1.2 a, 1 4 a ©®«#*£ 1 0 

< ftfttfft-sigi', .ajftmtt*.? ij-ifr *. 

t>i,.»HHRl-.l«*6**»l.UttU- IB*»l 5JIJIC 
**&fiiK3=>^^.>liiSI*«iti***llS?Elfio*ja-*« 

[0 0 9 8] #L E D^T^y-fZ ©1M X(4, L E D 
^73^ 7^Il«£^lfci§£, 8fc<fctf8t#2 5 0~ 
3 5 0 jimBft. W **»-9 0-3 5 0 Kmigit^I 
t**3R*WT***J.'.*5EiBtt^niClBS**l«tOT 
lift I \. 

[0 0 9 9] *Mt$tt© «t 5 IC, 7 y » 79m 20 
lC<fcoTL ED^73"-y72£EiS£A*-><!:glSlb, 
L E-p«79 t Ty.5 p 2*«fiJ:lX«1 mmSSSfcli-Wl 

m±ic*£ < urn© l e Di73 L y72 m 

[0 1 O OliiL E D^75 L 7^5 0 0 MmW±lC*fil! 
T, Mifi»TBBI.<5S*-r-&«n>a*»6»t^«!:c:5T 

B*3ta*a < as £ io b«a« **. *ssw© j;-5 ic* 

H©LED*7^3*:/*7yy:/*y7»J*&UT, * 30 
OLE 0*73^ ?©Wa*iW?1Ii»© 5 0 XttlC* 
H^r4=.4l=J:y, - ^©nHlilW^T**. 
(4, LED^^^CfctyaUlSiiGWffitJtfEW 

AS left ^ t o * ** w caw* 6 fiE u * t> © r» 

3 0 ftfc, LED^7? 1 7 7°ro^a^pSy, nSO-» 
IC* *©TI4fc < Cr* ut IC J: 'J , LEDA7 

^:/7?j©*affiSA5*»;fc*;:£t>iiNltT**. C 
©£»W©»S*8*© 7 <f >^(CTfi5-» 
£ IC 14, 7 -f ^©Hx y El U tm < ft -5 , 7 -f -f 
>^©0»**i«!lPr4«<!!)HII^»*. 40 
[ 0 T O 1 ] ftfc, *SM6JBflrai, ft?£ffi 1 1 OS 

y l e D^7^y7(Dmm<Dmm mmmmm 

±ft¥HTIift< , .+*aS^a5<T.JB*ffllCfil*>-DTfi 
<fcSJBtt (-«tl>TK-A«)-*3CtLTl^. 
[0102] L ED^75 1 «>y2T?ISUAc7tCD3i=i7^ 
lRH£»J»-r *EWlffi 3 a*#LEDA79 L y^2*fty 
BB fc tt« IC # U . & L E D * 7 5 1 ? 7° 2 © RW&I IC 14 
7L3 b-*»mm^«ft« (7JUS-7A) «03t*R« 
ffi3#, ttSMMSI CWtfetiTO*. ^UT, C©71 
3blCl4, L ED^7^77°2^^-;l/K-r-5ct5lcm 50 



fit 4 Crtf*->; l/vX ->y3->; Sfclicttb© 
14, U>X4LT«-r^c 

[oi 0 3] zLv&otmmz&v. mmvi a, ia 

1 4 aP B 1lClI^|^0/W7X^E^EPitl$ti:fcli^, n 
S!¥z»WI 1 2 icaAStlfcft^-i pS^i 1 4 IC 
aX$tt£IEE£©S^£lc<fc^T. jgftl 1 3 *»53t 
jfltHtftati; c©ffi«**!SW£L.T*iJffl*-4. Sfc. 
a 5 (a.) , ; (b)- ; iO«*lRHcW»'S : iti.^:3t«3t*RW 
*3©K»W»a*IGT±*K:K«4ltT3tfiJffl«i*©|p) 

•a. ^fcflwe. £mm<Dft¥mm 3 is. 

*r*»»*Jll*:t^ ■ 

[0 10 5] *£16Jgli©LE 0*7^7*2 14. fl* 
14, 2fc©<fc3fcIB(c«fcyfflBSft*. 

[0 1 0 6] sr. «S2-f >5 1 BS© ; tJ-7-7-f7»fi 
±IC, Ga'NX©nfl¥*tM. '&ttJH3£tfp : B¥* 

fts^mfic v Daicj:yK*iasjEriEu michs 

12 a, 1 '4-**»jjlUT4HH*!*i7\*te|-r«. : ' * 
UT, SiiLfc¥3lf*9iA|c-y-> K7^^ hAwity 
S/>y*Hlt*ia**4>*T*L E D^75 1 <>y2 « 

10 \ 0 7] -y-7 7-<7*MJ^±ICl>rc*^#7xA 

«3ltHC^^5/^bT*tt©L E D^7^y72 IC 
Wy^itSo c:(Dck picric: tic J: y i 1 

©3tffl»fl!l»liij&t K-Att£ft Ufc^© L E D^7? 
VZf2£imt2>o CCT, ft#f+lt5-fe55y^a* 
^(4&ntft©9ftS. 3KE61HWr-5c:d:lc«ty. ; 
«1 1 ©*B?B«*IH»T**.- COftij, #4*y->{fm 

k©?]©^©^**©*^^*?^, *r«» 
w*w»j^«i>t*»6, »j©jjaa**r*^-»^ffl 

7*1/- KT'^lcraicW y C 4T'%IUIpJ^T' 
[0 1 0 8] $H«§JI5fi§T*4, SE^LED^fyy 

©±Tic«a^«a l t Rft y ; 7 y 7 7°^ 7 7 

SfiE^JSffl-r&t t fclC, L E D^7^77°©±®^"T 
W J: y /J\ $ < ft o -X I \ -5 0 C ©/c«6. . ±JEL fcjpxtff- 

5w ic ±iB«ai©**s^iifli*«icr!j>g*jft< ft 

5. L ED^75 L 7 7°©±®IC7'1'^AiftO^ 

T*, 7-f + C«t5E3t©atl^3tm*©(BT*jBlt* 
[0 10 9] *H)ffi{5iJTI4-y-77'1'7»ffi$f5iJlC<to7 t c 



( 
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zju-K-jim* .amm**fc& ^mmmm^ (s 

M D W-7i^ • V9> h vx/Hy*) 7H* 
^ftt*) ?5:<t*©^C«i*^Tfflt\Tt);«fcl>„ 

[ 0 1 : ] 0 ] C 0 cfc 5 IC UTtt® L tdm<0 L E D ^ 7 
^VfZZs tt«»«1-©.E»/t*-> 1. a, 1 atCB 
S 1 2 a v 1 4 a £&£!$-fe!"X V : HJ £ 

JC V «JflS;4 ICT^ L ED/S7f7^2^-^ KfS. 1 
ft fc\ £,©#¥£«« 3 ©?L 3 b -IC4HJK 4 *i* X**K 

-£ lc*«©$flt ls>X<M&f8Limtfc?1b o X. 

■. ,,,v.; ?v , 

1.0 11 1]*»A-KILE D«LW*a:*Ni.'-.» 
ftSP 1 5 1 ffillC LX&L E D*7*3*72 * 

K3f *«fM i ft SOT. P£i'J£o TISS £ ti* 
LED^7f«^2. ■20«B«<M.::LED^7 2( 
5^y^;2©ltlMMb*H«c4*T**. ftfc, C©.£ 

iiS8$t£©fift § % »© l e d « 7 f- v y 2, ( * £ i*^ 

CP 1 1 2] a fcT»4:b3tJ»|4. 

€>. ,p©J>. &L E D*7*«y:*2Tli»£££.*- 
**1 5«>ttlMHR.i EK1HH*£*1T.I*«&?. 01 
Ufc.«6*0!l<BJ: 5 UTBtfttfteft 
5>©xiift<, sgftgpi 5icT»±Ujfcj»#««i**« 

tt|htii«,;j:3T, JftsaisicflinTivT-, £»©§?i 

**K^.UTfe*0»ftUfcJ»«8U|cttitg#TL E D 

* l e D^75 1 y y 2 ican>«at*a-rct*Tft.. * 

[0 113] ftfc\ LED^7f7y2^I«l 1 
(■y-77^7) 1?Htt^t v .«K.4.-(X7|{*->«l»*fc 

li->U ©fflW* jR?«;fg 

1 1 ©3tffi««aHCfel\T. %%S1 5#&SH*£ft 

(DSKtttSHtzmt L E D«77y? 2.ffltJtfa(OT.- 

fUffl-T«t«>lctt. c©±jew^t**I8ij»*J^c: 

[0 1 14] **JfiJB«Ttt. #LED^75 1 ->7 P 2(D 
1 ©ftffi«flS«iii©flgtt£, SSft®IC*JUX 

i let y , fgftgp 1 5 A»656i+6tifc3tcr)±JSW©iiJ^ 
*ffi<-r^ct5lcUTt\§ 0 0 7 (a) fit, ttffljNffllft 
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[011 5] %mmmm^wm^m^\z, *© 

* (07 (b) ©B) *y; 

y^<ftS„ Ctllz&UX. 3fcttJ«fl|*]S«fH-A«* 
fctflteTtt, *0ffi»BIWC*:>Tt>3fc©A«ft#ttff 

ftts*§i«^ia^ft<;ftyv^g|5i 5^^6n 

fc**»©5fc (07 (a) ©A) ia±JgW$tl-5 Gift 

[01 1-6 ] n*«*£i r o^tuMM tmrnm k- 

•AKJClPIttJe-Ufc LED^7f>>y2 (S^en'fl) : 

1 1 ©3t»«"ffl|«liiAt*-31i^«.T*4 ; L E 
D*75^/?2 (ibR^J) ilC*ltS^©Hiftf^©-> 
Sa^-» 3 ->gf$@8 (a) (b) |C^ C 08 
(a) . (b) ^ibS-TSi. *^B^<50T-|iJ:bRf?iJ|C-J:b 

[0 1 1 7] ^©.kplc. **W©*-'KaLEDIHW 
t-^Ct^Bj^tft*. 

(oil 8j ftfc, ±®LrzmT'm m?m) ^ <o% 

C< U«t5ftJBtt (f T«»»*tfi«c« J: 

5ftffi»iS«) T**ttf; ff*©Jg«(cR£r*C4«t 
T-^§„ «Atf, 0 9 ( a ) IC^^-J; 5 IC±E0iJtiST' 

09 (b) iz7*t£??m®nw-%T~&z>{mm & 

-AH) #K jft£ tltcXmm -5 ct5 IC U T t> j| I 
[0 119] fc^u- ffi»BjWflfflTtt<. ^FHSfcli 

<*icu>x^fig$nrc^^^i;5. led^7^ 
7 2 afM*u>x»***r*jfca, L e t>«7*yy 

2 i #©E3t*j wsxmm cifu lid^^ 
2 «»*icaiw$tn53t»AJ(STTr. Si -ft,- £ y ^ |_ E 
d^7^->^ 2 #*s*iAj tis^^xrojsjtja^a^ 

0, ■ * - HS L E D flBB^Jt-i^ft i bX©?t 

?'JfflSA^|fi|±-r-5. 

[0 12 0] ±j|L«:ffilTI4. G k ; N5R*S»#l/-y-7 
7-r7*?*«»j«T#fe3t*»fS L E DA7^->7° 
2 fcfflOfc* fcjfc©**- |«ss L E DIBW3tjgcoi\TR 
B^Ufc^. fli2©^5t^^-r^LED^75 1 <>y, 
Tt^^tS L E D^7^y ^SfcliltfeJttatS L E 
D ^7 J- v ?m I - Kfil L E D JfiWJfciB?* t 



( 12 



ftH 2 0 0 3 - 1 2 4 5 2 8 
22 
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;(*») feSM£*sS:rs i CMS," G a NSffi/Jt'cDJI L E 0*73^ (ttftttK)' IC 

.H.5-.jC-a) 7 fe4ijMf.-.(b)..tfeli-*JSttJiT3t*^n #A±**. 

S3. p3!!¥*ttJll 2, 1 4 lcWtt«Efi£**.fl!ffc:, - 10 to 13.0MS3, ttMWK 1 li, 05 (a) . '(b) 

[0 1 2 2] c©.tt, :« (fit) #, A ^TilF^-5-<t^nJtgT*S„ fcfc'U ! ^S^-XS 

I I nGaPjKOLED^f^ (JR?).,.ffl»ftlC «T*S*£lCli. SffiTHW&KTife* £ <h fclC. £ 

[0 1 A 2 3] .fcfc, A I I n G a P&cDL ED*7^s/ [0 13 1 ] -(&ffi£ffi3) X\Z. *^|CJ;§^- K 

^©fgftgPfc, aw*w*gB*s.twfe#^77--f 7*«, <s led mwft^oteommBmtmwtz. 

#?Kmm<om*w&fcv^7Ttf>\ t ?%z£-z<b io i 3 2] mi 2&&f&m&&. *$mmm 

,10 12 4] Sic, Ell 0lc^f<fc3lc, ftii&WfcWP to 1 3 3] XnMBI&toti-VmL E DJSW3feaSli, 

S&feYisfe&JRWl 8*iS5^$n)5:t>-7 7'1'7««, 012 lc^<t5 : lc, £JHS5 0 i. 5 i 

■j^^WEtfoaw-fciS^stfei i ic,;fHi;<^fl*j/«£ t, rr&fcfcATi**. 

muW%m^1t&WW&miWLZft1tP<A I n G a-P3R 0 *5«K^BE^S^5 1 li; £ft<fc L/T 1 f*- 

.' v (j»A|dE|IB*»»d&^*ffllXTfl!)AK«^} -T-SCi : [ 0 1*8' 4 * 1 ttiM£63) l^tti^O*-^*;^ 

T'*mm<D®i8.itt y»*. ^77^ k *s. #«*S5 0 Sit^jt^KWKs 2 it, 7 as., - 

fl*HJ 1 (a) ~ (d) ic^-r. 0'£3WE««5 2 -OWWBlKfbT 
LO 1 2 5 ] A I I n G a P.* L E 7<Di* 30 -IvcfcJlK ■t&mB&<DatitP%W&VX\timM<Z 

-«ft»|R*l**Lfcl>>tt*T, *-T, «7Tv7<D f; fB, 7*5 ^^VU^Olittt*. - 

IS***! 1 lCjflPffi««L&&JIWI£€&JK&£L >U7s, ft, ffi; 7;U ! SOWd:JS:«;--|ftlM!iSJa:^©ffi 

TtAO. ftffS^Oft, LEDAJf-^ t^?©^$*vt,7;USr:^^f4W*L<, KK 

1 .1 OJEttimitt, ftl7-7#>KIS©Kiai^tlfl!) ^**«sj*»»*u^. ■'■ ' 

*j$T<f-3T*«fc < , l e D.«79-y -fiDmmmm&ni 10135] &miR 5 0 ommit, w-mx-hv > m&m 

[0 1 2 6] ^MlcaB^^S^Ifi^^fflUT 

t>aW*«tL E D^7?7^©^?tg|5<i:©9l7 77K 40 [0 13 6 ] 5 0 fcW UT, *jH«F*.'' 7^-f 

to i 2 7] ±jdiLfc0imi, ■y->h*7*5^ : .h«iaic«fc uxfeittf; -&k«x5 o 2»sa-* - > izigigM bx 

V MCjcftttHSfcttajRWaft^X-y^^^fflgCfc [0 13 7] /.Sfc. A«fi5 0©*®lCfeUT, '>^< 

U-t©*lBJB«*K« : r*C<!:,' LEDiflil It t*LED*7?y7ftt>1&mtlfzftZf5.itiTZ>®ft 

UTtao. GaNKDL ED^75 1 7^©ini ifSUO. RW?|S)±Ofci6©MSlCl4, JStfr¥iO^ 

^RTtrc*^. as.. cnbOiax^jfB^ tifc7 y 7 7 50 tons) ^ffE«s« 5 1 it, mmmm2 tm 



[ : 0 1,2 1] fflKD^JIOJfsfilt UTIi. -.»felE3t, M 



[0 1 2 9) Al I n G a P36 L E D€ffll*4Jf£? 
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( 13 ) 
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mtm2 ttj»»i,©!siciiTJiE»MEiSstix* y , 

m 2 lfe^lCD±ICtt±lE^W$nTl^ 0 g 2 « 
fltJR CRI* OT±JHE» 4 TSSE^ 4 * 

WftWl;:£«aftX-l\S. 
[0 1 3,9 ] ft¥EI*«5 2.©aiCLE.DMit«HMr3te 

IC J; t> TTOfc-TS C 4 *> W?**. L^L, Jfe^S 10 

©v ; 3fe^S M« 5 2 ©£#*ttJKT*-/U K-T-Srtt 
sttlTife*. *36RW«5 2*tfjrc££lC«*ttV§f 

[0 1 4 0] 3*^^(4. • «x. 

I4\ PI 3(C^$4aS«fcpt, *-KS»LEOJiW3taS 

5 4, *-mt e DjH^a4««ni=»ft^««tt 

©3***««5 6 4, ^fijlttlC^ttfe^JS^U- f 
(TO 57t. 3***M*@tt (jSJTlHliMct*) 20 

l=8aM-«E»3--K5 84**it.xl\*. 

[0141] a*^^ic*uia*nfc*-Ka!LEDjB 
- FSL.E DjBW3tan**Lia^4jir, $Jiffi5 q© 

«M©±gPS^I41 SWa*£*©AJi7 ; i/-h5 7 4 

[0142] *SMfc»«TI4, 0 1 2 IC^lJ-J: p £, & 
IH5'4.#MfllfiG 1 ©±®ICfeltS4-3©ja 
©5 b© 1 002lOfliC«tWlCEaSftTl>*fc», 30 
a-FfflLEDjHWJfcStt, H*©&EPA©2nS][Cffl$ 

nr. 3^47^cMua*nsc4ic/j:s. 

[0 1 43]|1 2 J; g«Wg&4<& 

Rit6ti*«*©i£s«(t.. ^ffe«s«5 1 ©imx 

li3fe*JE*t«5 2 ©-y-^XJ: y fc**<fc*. c©fc 
to, **«S7BJIiXI4, L E 7*5 3#V F 'J y 

f^l:^JntU§« (5ttHff««*fcl4L ED 
£ ©«fc&fi|I Ofc^tiLO 4S*J5©*,L>ft 

M4^-a-y-r, a- Fa l e dii^-©©^/ ©j&a 

"t»ib#. t>5^3t*3R©iJ'ifc4-ai*-f. 'SMWf*LhU 40 
XO-S. «g*«fli5 4«X«(©-«lC«t>.^ 

C4ICcfcy, $JIEffi£&i5 1 ©±ffi|cfclt*ffe©30 
©iaic»JC^-4JjS»|4, *-f Ut>3*^#©rt»K*4 
C «©& < & y . ^&4*©R!tg£g 

#IrI±*-*. 

[0 14 4] $ffE8Wfi5 1 (fccttf£«ffi5 0) CD 
RiZWflRltMX (*EPA|c¥?7fcSa©1MX) WJlc 
RSf*^4l=«ty, **+i6©ti«ffifcCB**-* 

[0 14 5] 3t*JSftffi5 214, **«CI4. 04 50 
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( a ) icwt**R«« 3 4 n«0a«iA«* bxfc y . 

L E D^73^>7°5 3 ©E5Hl=ttJ&r*ttK©Hp»$ 
WLXO-5. 3t*5Wfi5 2©.Ha»(c(4..ttJJ|U>X 
#$fiE $ ft $ d 4 tfftg U < , c ©$fl| U >XlC «k -a T 
LED^7fy^5 3*^ih$^fc©, LED^75^ 
S/X5 3 4£J1E$!«I55 1 .4©ft8#j; y SSB&fc© 
4&3. ^©«fc5.!CLED^7?y^5 3 4^jfE«» 
$5 1 4©SII^@lc/«E54v A- FSR E DB^ft 
X«tt|UBi!&ip*&&JOT-£ g ftx. A- FIR ED 
!BWJt»©A- F£*5>±i£>fli©fi£Rtt;fcy, F 
©Sffi©x y v32©-g|3|c* vihtoffl©™* Rtf* c 
4^PlgE4^-5o ; ... 
[0 1 4 6] 01 4 (a) fcefctfUll 4 (b) 
T, *£ffi$J|g©* - Fa L E Piiai»^©«|j£«E|c 
KM .. SI 4 (a) 14, S4Ji*t7i-f^^ 

9 > ©«ht 7 y >> x? y zfmm $ l e d ^ 7 5^ •> 

14. L E D><7f«^5 3 ©«C«CXIUC«||»« 

[0 14 7] LED-C7^«>X5 3I4. ^iiE*l«ffi 5 
1 ©E«/^->5 9 £im2tl> AO, ^SEiiSSffi 

5 1±lc@^^n^«J;5lcll^$nx^^5. &Jiia©# 

^K««i5 214, LED/<7f^7"5 SitMEtHj 

5 r-±£SK&h&tt,;.£J9EflWKj5 1 ±ic^y.#it 

[0 14 8 ].,$Jf£|g£&( 5 1 ttt. 2SOE*8/^- 

>5 9^tf76 3lfJ:pXJH«StlXl\*. «±®|CJ3 
It§E^/\°^->5 914. AuA>y6 1^HLE 
D^7?7^5 3.©«ffi4»«$nxi^. E«/^- 

>5 9i*. fl. -y^-;i/, 7;usnOA, gfe 

14, c tl b O^Jl^±fiJt» 4 S b Jf5fi£ LfeE^ 
^^->lC«koXfilfi£$*l-5. 

[0 14 9] Z<D±?U$,mW.Wimfa5 1 Tli, SfiJSO 
«fc 5 IC . ««P1S«Wr$WII£AM4ffi«7 ^7-4© 
a^**>6-/!t*l6_»^^Tfey, . : C©jR^ttl4. » 

* K Ba&jKfcttttK.t^xiY*. lettff 
^c:4icj;y. .^ii ©gifi^s. ■ AKssfiitt,.- mm 

**if*W®^*C4*tT*-*..|fe|tJI©ftSi / i>jftg 
»»tt. 1-10 (W/m • K) T*^ 0 *6,1illiefe 
X'*^ C £W* U v. . efe©iffeiji)i$Sfflt-5 C 4 IC 

«t y . Miff ©nuffi^ic j:^, Riajtsws^jss y , 
3fe©fijfflp^Mc»m$ti«. 
[0150] »^7-f5-4uxi4, mmmzmz 

A I j0 3 , MgO. B N. S iO,, S i C. Si 
3 N,. feJciA'A I N#Sfc4i¥jfr&H«$*i;W>fc<4 

5-©¥i^Sl4. 0. 1~1 0 0Mm©KHA»6»S 
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[0151] MHftiW^UTU. 7i 

$nt'>&< tt> 1 \m<o\m*zm^z>^ttimitL{s 
[o 15 2] 7;i/£*7* 5-©3>#-;>v hwrn^e 

;U^-7s07JU5^-3>tKv-> h2l3MSO±lC i L ED 

^-»nu©iMKrtta«ufc-fc^5, »i rc/w] to 

[0153] ttBKfrB CM LTfcMttlHT t - h -» 
^C«f*'a«»*tfr5«*.-^tt0. 3mmft©L ED 
/<7fy^ (6 41) &40mA (£*&© 2 !'tt©*3lE, 
taESKttft4 4 4 [mA/mm'] ) TttWLf 

L ED^7f-!y^flDilflE*tt8 OtiCfiW-fft 
t#lC[i. *t)3 0 0 [cm ! ] ©t-|-->>£ll®l8# 

*#*ft*; st. Mia»*ft MMcaftvr. : £© 

«fcp|c^#/«j:S^Ti!j#gEit«t5<!:-rs^V L E D^ 
79 L v7£A^***jUB©WBtttttt 1 0 rc/w] 

jut icRje-r ■■ 

[0154] i«!S3ft*ff5if^, LED^7fy^© 
5MW»8 0~1 2 0 0 C^®X.-5=k5>lC/j:§<t, LED^ 

io i 55] tts*u%-5 rc/w] jjiTT»titf, a 
fflwic**ais8it*-rs t- k , a* 

tc iMitt36*2~i [°g/w] JUTT*n«, /jN§y©t 

[0 1 5 6 ] £t. LfcU, ElClitfl 

2-4 [W/m K] ©mg$£#ir «7^5^3 

^»>M©.«JPlTtt'a<s :»3*&.5 jw/jt^ow.. 
(!ftfiilMs*^-f*7KP>»©3>*^f K**©*felfcJi£ 
fflH5ft£l fC/W] JUT©«fcSffi**f*3Rt>lt39l 

[01 57] *fc. 1-2. 5 [W-fflk] ©»fi3»¥ 



) «(B 2003-124528 

26 

mmmm< tzzt icd; y, itmrnvmrnzmm 

[0 15 8] Mf!«WS5 1 ©E«y^->5 : 9liv 
■flfctf. «7 JU£fc£*©*afr + U 7 J:ICE»/^ 

->**«U «ar*+'U7^e.±E'©i6*« 

±£E»/^ led; o TJBfiS-T* c £ 

*Bl* + -'J7©e»rt*->tt.' PSI&<tf© 
£*!Sfc*»S!l£:fr L-TKa* +07 lCjg»£ttt 0 . 
HIC *©£JftjS±lC*flM y **fcliJ»'iMi^ y +T 

Best©/ mmmvmw mmitsnx vzztm 

[0 1 5 9] ! -±E©E«>if>->5 ; 9 : 'li-ft©*aT^« 
<*ftf OTfc«fcl\ E*&/f*->5 913, fegjt 

*fc4»jsftti*T*;fco u ¥s&«wiisifiitff* 

UttflSllcfc^TfciO. a&fe.' H&SliltSU-ftEa 
/\'*->5 9<&j^t5t'7 6 314. iifeiiSlCJTMLt 

71 (t*7*-^£tii;*ju-*-JU) ©i*ia!ic#?£^ 
*«ttttKt§affi£RI*& - i led: o TimZftZ, 
[0 16 0] £&£3&ttja**r«MEN««5 1 
©±ffi©*'¥tt3fc¥5l«R-5 2T«fcftTl^iflir. —SB 

^UTjRWKK©jsniii»i=attfl«iicsssn*. 

[0161] 3t^Jg*HR5 2t^JgE«SSi5'l <t©B 
£tt7>#-j-i fC ■(Jt6*«W») : -6' i "dMiSH^6tiTO 
5. C©7 VJU 6 O IC«fc U ^SSI©?t^JSI4 

«6 2<!:#iEiii5 1 t^mizh^m^mzmm 

B»*«5 , 'V±©±*E«t©IH©«ftW«»'bit«S 
ft*. 

[0 1 6 2]'3t¥R»«3©±ft;^li*»e>}E!aSftT 

\,\%ztt>w*U\ t&mm 

^>^JUtft»S*STtt*^t/^ t lei: 0 . SSififfl 
*»6©tt«iienTI6K:au, Sfc. »SM*t**3Led© 
^ffi«©**gS©^Ji2§Plc«tTit)^bT'#^c: t 
H«)Mmn5. 'S«t6«JI©Pflf^&SlN 
©^■S©*l)''*ffSAat/»*tM»Wt»!?#T* 

So 

[o re 3] sic, mmtmwts * um:m y * e. 

^•5 □ >7t5v y h^!4^ b«i*6^^S?JSf ftll c 
■OJB*»Bl*H«c:i*fT**. ^©*S^. 

[0 1 6 4] St, JS^^MlcJIfPU. ««t4ftEClRl 
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uiv »**±©e»©± ic a > x* mmurc 

U ; Eft® lev \' > Xffl© 7 >H * Ci lc «fc 

y , tM^mm t © mm&m it, c^sk 
fpr* - ttfmtvhz. c© i 5.<cje*«»^a*» 

[0 1. 6 5] : -%¥g«tt5 2©llg«fi:f*. 
ftfcWJI 6 2 IC <fc o X ^ > XiMB/S S *IT U * . tt«MS 

[S]±©ti^^b, ytmmm 5 2 lix;!,* -oake® 

*$*fti P^PSfl©rtJig®©'>/«£<£fc-g|5 (JfSU 

< \t±m, \Z, »fttt7>- h «fc y ttSMVoxnH 
*4.r N i A I , P t , A g , A I fc£©£ 

U . LED*^ m IC fflfc**», IC <fc o XMtJi IC 

5. - • 

[016 6] *1SIC«U#W5nSAS«5 0©»fl 

i«t, y^s-SAicRg&ia-r. ftTtJcivftwsso 
©«® ii. =1 * t> $ & «t' ic&tffcftftjuttoa 1 ^gp« i 

£84 L/TttMtt«K *»* cfc 5 lC¥iBT'*-5 C <t*«»* L 
ttTfcAO. ■*©#£, &l«5 0©J(fi£Stt-rsS|l 

#©at®icii, 7< >^«iac,ic^-r§iHii2ijf$tt^ 

^«S©«lliC»IJ*7-f.i>^»«Hfiitt, Tx^^f 
« UU. C©<fc?>,|crSi§£, 

cad $ jmmh \i t LT&mtz> i t) ic, mfmm&m 
[0 1 e 7 y m&mmmtto- mi- e omwftMt 

©ttWSft*K»$.l;:-jfc#lctt. -lftffi»BS#€a- K 
ffiL E D|BW3tSlC«UTffE^S*«$»fflTr*Ci 
U\ C© «fc SfcflEfiA+tt** U/clgliss^ 
Tfi7 C £#^T2>3. M> U Cttfc'ttXfttffcHi 
E* £»5.Jfc *> CI* < *-« 

*gm^t©mmfi*i3>^t>h©rci£)ic 
*ga««WffE*^*-pafcy 5o~io 0 ggg© 

ttCRIt*C < !:a»K*-l / i\ 1 COcfco^JipE^Ktb 
T. A- KB L E D|fiWJt»|cfclt*tg««^Ja^©BP 
#IC»UT2 0 0 gtt±©jPEtfT5/<*ttBWftE« 
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[0 16 8] ±IEO»ff*»*»|ttltf. fc«**<s© 

««w»e«*s y <^s*SiJa< »«©-p. A 

- KHL E DJHW3tsS©»K^AH©»lc«fc^TR3 C 

■t^saicas. cl— mt. to-mLEDBmxm 

L E D ffiW£B©=i*£ ^ leg* Lt£^v ±EftiE^a 
IC«fcT>T* - Kffl L E D BSP^7t;Ji©«^«®$^SWgP 

iticj; y. KSLE.Djs^jst*t e ommmmiz 

10 -fl©p y ^StifcttBCfc y , TftKIc* - Fffl L e 

[0 1 6 9] Si 4 (bMi-.a^^ iSi$nfett 
M\Z foZ>to— KSS'L E D ?fe;ilCD3figg|3Kff UX" U 
-5. El*, 3*f^l4«X**nX^S. : (ggj-, in 

14 (b) (oto-mi EDmmmmt. m-i 4 (a) 
ictk^- ks l e diibw**.!: y t>ii.<ie«L,xiN . 

[0 1 7 0] Eli 4 ■(b).*>6*>*»*j:5| Cl .^j BS . w 
!0 Xfcy, »«««5 4ttiE«/X^->s.9-«!:Iti6Wt. 

«®5 1 OpSlgffi5 4AM^tlXO-5^|i, 
3t*SWffi5 2(ZctoXat)4aX^/«clvfc4i), 
«S5 6 U|g«SS5 4 «hSSlCgtt^*-ci*»T* 

[0 17 1] □*f#*«5 6itt«a5 4i©Sg 

IC^bX^^U^ctlCcty^lc^TX^^. A 

- Ha l e Dmw%m.(Dfoi*mvzisk$atz>*<< yj-z ■ 
) to- kbl EDjfiW3ta«*suia*n*3^^flicR 
gu -^-HsaLEDiHMjtasajffAsnxi^uBSflr) 
a**i»±^ntfs?±tt*ffii±-j-«.' coii^. 7-r-> 
^tt^-H^T®. fflB, *3ctLN*±®©i\-rn©fi[Mic 

ISItXtJ:t^ 

[0 1 7 2] ^Efc, mi .'SICfel^T. a*^'H5 6 

f 5 6 (*, EH 4 ( b ) ic^^-J: 5 Ic, .A*©JB 

[0 17 3] fcfe, *HM^ffi 7 U, (R) ; »fe 
(G) , Wfe (B) . fcJ;tXgg ( Y ) 4 

aa© l e DA75 i 7 7 r $-en^n i 1 1>© 

8 - 5mmX^i2 2 3. 5mmXjf$l. 3mmX"* 
y , 6 4 fl© L E D^iE^iJ $ tlfc jg.JBfli«o-y-^ Xli. 
0'J^.I4, 2 0mmX2 0mmXjf$ l mmT*5. 
WlCfelAX, LED*tiE«$+is«« (K-*H5#3fcf 
■5M^) «t»2 cmft©tH , X**t.4Sfi|i, ftr, y 

«a©Ajl,7-*-<XtH*©«3t»H8Hfe4iL»ctt 
<fc y , . Cft6«3©fi9 ^ _h.«S.<ttt«iIlli.t.4fc«. 
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t*s. tats. /haJBsSicfcttii. »5*»6i owoi 
*Tft2oa»6:5 o i mrotMitn, s-^ u^ 

h «fc*U& 1*1 2 2i>t.3 8W©**T, **J.2 5 

0*&5 0.0 I m©i*f M 

[0 17 4] *£«*©*« lC«fcfttf. fifeLED^ffi 

ft, $*J 1 0 0~:3 0 0 I m©3tS&#*Sie>tt, 

If-AlO^ £ P-f y *Aoy>a#ffiHi©g© 
{CiR©*«ft, EM«#Rtt€>nfc* tti«a« : (K3t 

(enifl); *T.©n«ii«-- UT«)«fc 5 icts-So 

[0 1 7 5] g3 5mm©iift : ,.**Jl 3 mm. 
[0 1 7 6] &4 Ommrolift : ^15mm. 
[0 1 7 7] g5 0mm ©lift : f*l23mm. 
[ p 17 8] gfc, *«JBfflWlC(iiHE^-f. b*ffl£S« 

««©±***a»±-r*fc©i=ii.- mmmmmzL e 

D*»l«toa«*Ea-f 4 Ct^Sf * L>0. -©ct o 

&a*i*. cm*iMX©3fcHi«a«©fioaicB{:r 
sna. ^©$1® ,-.(sfts») - : .*j:u*s<a^-r** 

ft. »ft»*i&fr&WK*H*T©a*a*«*r*j&a 

[0 1,7 9 ] *f- H^fc**:7©fiJfflaSW»*-K* 
Rg UTffEf4^ ^©lUfflJBSCT, .a»H»ftfe 
5>y©BS*©ffl»lC*fJt6r*lf*, FILE DBS 

SC©ft*SI l/l=W*S.*<5llji5«»6 1>«* K . S««« 
(3t-Ui«««) ^WR©*^^^* 6-f ti* <fc 5 ICSES 

[01 80] fcfc, A- Kffl L E DffiW5fciS©S«S9 
6 ©8»*<ff » l=ff 5 fcft, lg**llB*«©3taj» 

ic, .*Raa©i£«Hftaic::bfc4JSME*»tt M¥ 
S) <h©a«»tt*:W«**fc©.: »**?l=«fc*ai> 
3Tfc*ttTf*fc< , ffe©ffE*SlC«fc*#-UST*?7? 
CttffrlcWV HCfcS&JfEtfiSfc*)©**-;* 

l\„ ■■■ ■ 

[ 0 1 8 1 ] &a«wa©?ME ut 1 > 

»ffi*®ST©IE«li, a*«a©£tt-r«a©aaj: 
y«< r*t#*. ^©ff«*3tHi««w©wffliicfei* 

■«sfee»©*i-as**itf. WAK4-3©* - khl 

t*, £t*aa otmna*) ©answers, do 

sj&fc PS U SE < K&t 4 z. t tfi pjfg t & * . 
[0-1 8 2 ] JU = tttJ»Ufe«giS*v&,. A-KSR E DM 
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flwtacfeit*3ttbwflwr©*i&- (h^p^co a>e>a 

««B--<»**aa©*®) l -*T©K**tt1 6.5 m 
m. ±IEfl3tg|5*>£.^^««® (IBffltafl^ttKtt 
©Si®) *T©aK***j'T 2mmif4Hftffi«ftl!U 
fc. aaaatEfcHM©**-:* ■(«} 

xmmo*fcu? ■icfei^x;- T«E»»'£©£7ga# 

*J&<t£4. C©liftv *» : #**#**'i!:*4;:£ 
T\ b*7 l*fc< <t fc±T«© 7 -T -F U <!: Ic «fc 

10 ■aTWiifetsct'bprtET**. *fca!ic. aaaa 
flj^ff^Jifrs^-ifeRrffiT**'. sit, »«±© 

-gP©*IC*3DT, Mfc4a#£afc*frU m&<oi> 
+V/t©£ft**«*4£i«*fa"fr**. ^©iift. 

[o 1 8 3] ■■iWtJIUBfflicfiivr. ataai*. 

*aa£©a»c^i\T©a«ttaat$\ ^©asa 

a***'U ttlSftE©«tt£»o«fc$ CRttU « 
0. 8mm, ft3 2. 5 mm, 1tflWKA<D+i>£*b 
©£81 . 2 5mmlCtS^LyTl^■5„ A-KSLEDJH 

20 W3tap©as±icfcoT. T**«:i^<©S!ha:ufcffl 

B*»J*r*Ctt.".IWiM©IW4^** , »*H^ 
***JBtt©«jjEffilTtt. 1 6®©$tmm^^ait4- 

[0 18 4] £«3MB»ffllC. Ha©7/-KfflSgfc 

j:^* v - Kaaat aits«ft.'"- 3* (m» , it 
<a) , *,--fi'j:titri©#*c»aaac«uaT*:± 
■pv-fii (3 aft) flEf*'aa^*aw-*c£*n»ra4ft 

[01 8 5] *H*g^fiTii» ««aa<t 
30 sa<!:©n©a>j<aaaa«a«-r4^:©. aaaa©' 

X y ^©JgH^ft/jM? 2 m m CRS I v 

4 C ^©a»#*jiiciRr±s : *«fc©ictt, aaaa© 

BtTBTttftX tf#BC L, %«aT U 
[0186] 1 4i©* - KH Li E DaW3taiC»(tfc 6 

4®© l e ■ D^'^y 7©asa»tta*«*-aaiHii* 

«B1 5lc^f 0 Ell 5lCfcl>T, R '■(+) tt,- JMMfc 
^Sl^-L E D^75=-'y^©7y-K'ffl**i*L;. R 
(-) 14. Htfea^B-rLED^yyycA'V-Ka- 
40 *a*UTl^*.-ft©fe (Y. G, B) ICOUTt). a 

[0 1 8 7] m 6 ti, L EDjSn@fe©«/dEa**-f 

§2 l e Daw3ea©'^<T0tt 7 0 «tjt3fE/3F»a» 7 

1 WERTBIS7 2. 6±tfSaStBtt7'3*ajLT 
H5Ji£/¥iflElSS7 1 tt. AC 1 O'O voasica 

xa*aaftt'*aat*i-«^»©attT* 
4c afe.-aattAc 1 oovtaeti-r, D'caa* 
ffluxt^Uo Dcaa*ffli\*«ft, ^itsssiP^E 
50 a»©a*-^t>i±Aj63^-¥»jHittjHia 7 i*ao*.ft 
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m\z,.m.smmm m& ■ mam) zm^i$& 

[0 1 8 8] MEnT®&7 214, il;M:$ft£SE£ 
LED^fgftlCilLfclE (Wttfl 8 V) IZ{fiT£tt 
3o £^E|9lSS7 314, Jf£, fc«fctfftfe 

©&»©L ED3>hn-;u«^||il##>6flua$ftT 
l^.: L.E-p3>M3-^S«atli|!Hi, A r >'iLE 
DSBW3taS7 5 |Cjl3tt*fcfefl!) L E D$ 7 6 
■3lE*-S*lclB«St*»l!l€W L/TO-5. £tt3fE|Sltt 
7 3 if L E DP 7 6 iQHOftfiinSflEtt. Kffl 
L E.p§p3tiS 7 5 .fJSSW««©a4^#lctt«)iatfC 
£lcJ:?TiIf£2*i3. Jl#fl*!ttt v t>- L E DBS 
UUttS 7 5 ■ffl*«4:lc«ja4tifcl6*«SA t . □ 

ftvMfci-zmwmmtmmTz z. t c«fc y , uma^c 

[0 18 9 ] ■SO«fc5<tjSJ7@».7 014, E&gJgCD- 
©aSBtti o oicaflET***t»L<ffi<«:*fc». 

DSSW3t5S 7 5 TSS<El,jfcifcfito- Kg L E vmVUKM 

QiSffilJjEtt 8 0 "GllflEttTIOIWStl,- AJTISIfgCDjt 

to 1 9 o ] ^mmmmx'it. we-, & £, ss 

(ft) ft v .fe«t^fSfeOa-»©L EDf*7 6 

W3ttB»£fj3jfcie>, ; J5U* lc^p> H«flH£JMLTU 
*,. ^Ofc«),-..**JtJEffllCfelJ**- Kg? L E DJKW 

5 -&©¥#I47 y - K«ft£ UTflHEU fl&®¥#tt* 

[0 1 9 1] JUT* 01 7fc«fcyCEll 8*^JH/ftXf* 

e»A^->§ui!flr*. awn. zmmmmizis 

TJ§E&/1*->©l^7Sh£*LTO<S. 
[0 1 9 2] mi 7fe«ttXHl 8lcfe^T.-E«/^- 
>7 8©±ICSSnTU*/J>$S:RJB««7 9(4, ±T 

*3, ill 7*5,fctfHl 8TI4, ffi*fl0&^'»fflP» 
T7 8j fcjctf H 9 J **n*ft#fllS6HT-»W 
IC U #5? U X I \fc iiH Ctt $ttcpEaW - > t 
t'7 iAM^nxiN-SCi l*S5«%ai>. 
[0 1 9 3] Hi 7|C*31AT, ft«WlC^S4a*«»T 
ffl$*ifcfli«8 5 afccfcJ/8 5 blCL ED^7fy?*t 
SSStX*. H11 9 (a) fc«fctf (b) 14, fi|8 5a 
fccfc£K8 5 b^ffi^l/T^LTl^. 1 1 9 (a) \Zijk 

rawiaa, 7 u 7 7> 7° ( f c ) mmma.T' led 

*7?-y1tfiX&2tlZ. HI 9 (b) IZ^fgP 50 
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#|CI4, 7-f K (WBJUgJBxCTL E D^7? 

yT^wsati*. mi 9 (c) is, FcnrnzntzL 

ED^7^y^comm^L, mr 9 (d) |4, WBH 

[0 19 4] *SJ6JElHTI4.-:»feSfctta <(*£) fe 

fxO, H (ft) fe£/tl4*£©ft£fglT.5LED'<73 1 

[0 1 9 5l-.*fe*fc|Jft.(«).fe©3t (ffi^Wlca* 
10 m^HlgnLED^fyy df) 14, ii 
». &%JI£&trttJi«l&#G a A s *fi±|cJBj«S*i 
Tl\-5. G a A s SfiB, $&^ftfi0%£3a U IC < 
*5t«©T*Ctt«r*.J:5lcSt84n-4. C 

[0 1 9 6] mi 9 (c) CSTFCltKOli^tt,- L 
E D^7?y ^©*3t**f#ftr*«IC n liM^.p 

*a«r«j**ti. -tfts ws±©e» 

[0 19 7] fcfc. *^i«5^T|4, »E±©E»/^ 
->I4, m%<D±.\Z=.y<r)\,*y**1n\,\ *<D±\Z± 

y ^*Kl5»t>*<rtl*rt|-y:-r 5 0 m m WTift* 

*->Ztimt%Zt\zJ: U.,. Sffi±jS©y\^->|Stt 
;U-;Hc fc it ^ ■<> 7 > K 7x ^ - x £ * $ fcjjt f cfttt 
b^cS*, 7 'J yT'^yT'SIK^astiSttBflCfelt* 

0 wmmmz&mtzztfimmttiz. core®, e^ 

[0 19 8] SAc, E*8A*->|4*K±cfci\TB&!* 

m IC|££ ; U -t© J: icJB/S UAc^^ y *<DWZ> $ £ 0 . 
6 M,tn \ZJSlM LAco COip 7 t 

^<Bft^-r5 Cilery, L ED^75 1 77 p <!:^Sig^ 

* z>m iz± c z < tonic j; -a s&£5SjjpF)i£ji 5 ^ 

1 ta^Rrtritas. 

[0 1 9 9];<tfe. LED^7^^S|K$h tt i^ 

t)«kn. 

[0 2 0 0]-^, fffe*fel4^ (*»} (ffiM 
WCafiAJfinjt) $^-r-5LED^7^77 
T'I4, jiff. 5S5tH£$tfW»«Jg*t^7 7-f7»fi± 



( 

33 

S. HI 9" (d> |C^WBSS©»^ii, *5EE*3 

*i, n.mffite«t^p-*ai*«JBis^ti.-- pes^^eee 

*R±©E» (±«E»>" <fctf >7V V^W+fctfU 

JEIC«BI::J8»W-Sfc«>, 7V^-7^;^^IIM!) 
[0 2 0 1 ] fcfc. #fe©L E DO*Jt^«*?Batt. 

* JW»« c e It * t> © was a ti* *> I^T B:* H. 1 

■3-©Kfi±(CfcIt*±TO L E D# vaEOSWBBStT 

jgtsa ntox t> «t i > u 3 «EJU±©E8?EStT«« 

aftTlvCfcfilO. fffflt* L E DOEJllCf&GTfkjS 
li. £g©»a£0. 5 MmJU±lCia^-r 

[020 2 ] ga^ssis© l e D&m-mm± \zmm u 

fclJ, £5 1 Mi, «»©llfllOJI**aT L E 

**K± liEM****, L E DlCct-p T5S3t»#«M** 

mt?&. Z(Dfclt>. L E D££lC»l?*V>X©SlfiF 

swv 

[0 2 0 3] B1 7fe*tfB1 8€#JBt/T,'E»OU' 

[0 2 0 4] il 1 7 |C^^HSI8 0 a, 8 0 b, 8 0 
c fccfctf&Odli, -tti-fn,'WAK.-*ft. 

te«fclXJt60# L E D#C«l/T77 - FEti* 
5ASISEEfflT*4. EE 9 0 a, 90b, 9 

Oc, o dli, -ZftZtis mz.ii, Sfrfe. W 

fe. »fe. ■fc.fclXMfe©* L E DBICWUT*^ - Km 

[ 0 205 ]H8ba, 8 0b, 80c, 15 8 0 
dli. *n*tt. £"7£*M,T. B1 8CS-TEII8'1 
a, 8 1b, 8 1c, .*3«J:tf8 1 dtSaatlT^*.'- 
— ft; B 1 7 |Ctf?"E® 9 0 a , 9 0 b, 9 0 c, fc<fc 
#9 0 dli. .**i**u.>.t7**L/T. Ell 8!C^tE- 
£9 2 a. 9 2 b, 9 2 c . fccfctf 9 2 d «fcJg«SftT 

[0206] ill 7 is «fctf H i 8 E*-f£EE»flWil:: 
«ty, in 5<D®®tnMM\zwb^mnmM$ftT 

1 7fc«fctfHi 8lc*iT*MlcPBJ£atUU^<hlite> 
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[0 2 0 7] fcEjiJBBTIi; El 1 7 wtECwttW* 
lC±TOtfi*«a (7/ - K«ffifc«ttf* V- KES) 
8 0 a ~ 8 0 d , 9 0 a ~ 9 0 d £ 1 BMttlCEPJ U 

©-££& ictftBEtaefrt a *r i ^fcfc," * - 

KSL E DEE30i£a>b*«h©i8«#SEc&3. 
c<£«t>ic. *jtt«fe36Sfir*i: E DB^it^5> K 

«i:£#T**aStt; : lao'«t3JS:^*E»flliS* 

10 [0 2 0 8] fil±EE L/T^/cJ: 5 IC *£Ji5JgBT 

li. ■ * - m l e DBwftEo&E&aiiEicfeEEg 
a^si+r, £mtmmmBv$>z: c©tto, c© 

£<bmtmm*&< *«u a - kbs l e dew* 
sfr&tta^oEottEfcEE** d© 
gffliiiaii, l e Difijusnfcflw (jtawswasfc 

(iL E 'D077>*Wt&- <Dmm&L±<D*Zi*&*>-2Z.£ 

[0 2 0 9 ]'■ **«SJB»Tli. l o©»fi±lcRfc*» 
20 4 EE© L ED'<75 L y7 p ^E?'JUTU 

•s#, *36ifl(i^tiicnsatia:u.-56-r*3t©fe (as 

ixftiii) li . 1 ~ 3 ffiSN? 5 ?MjUU±T-& oTfect 
#^ *^©'^^-f « L E DA7fy^ 
^f>, S3^#'^»ii^-5»C; ; «tTe^3t*fi-rS L: E D^7 

f-y^m^x^^\ ftfe. afe»*»«f* l e d 

^7?y^ffltV/j:6psy; -fiJMlcii. 6€i%5t©fc 
ttlC L E DA7f»^C5IB*P#TI5 : *SiJ«* 
5. c©i#^. S^tSI^Schlict^T^^ansSF^ 
rtlcS?t*^^A-rnii, L ED |£=k§^#IS*e*ll 

30 C©J: 5 CfSttto u te\ *3tA*#na* 

fc->-h*RW«©±liK:»y'o-i*Tt>i:lV. *Ac, ftu 
ES3tf**»«a-B:fc->-hi#*!ElCjSW**tett« 
T'A-h'SL ED3tSit-#lCJE«UTt)fi^. 

[0 2 i o] (.mmmB.4) lmt. B2'o#'&H3 i « 

#?I b . *5Si«t J: « LED BBP^ggroffl-* ©H 
[0 2 1 1 ] S-f, B2"0€*Etf*. B2 Oli, mi* 

li, «*a*iicii, B3 ic^-tl e Dmm^mtmmom 
ciiifrab^rawiittoT^*. 020© le dks^ 

toatlT^fflan-5^, A- FML E D?SB^;li 9 5© 

ixy^uii, 3taate*A-9 7**#9 6*»&-ew 

IC^U^m^i^o *#9 6flD±BC:'tt. a-ksil 

e DEHftE 9 6 *j«i&asn*ssfiiJ 9 8 *tRiten 

TfclJ, *^9 6li. SS»9 8C«»»ShJfc*-K 
SL EDEWJt»9 6€;±EA»6»aA.*E3£«9 9^ 
E5LXl^*. @^M9 9li. *©-«©ififite®»tt£: 

50 i/THffl««fc^ts»anT.fe-y. a — l e dp,i 
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mm. 9 5 ±<D&nnm a 5 a t % □ * <? $ mm 

9 9 a^^UTt\-5 0 '£©a 9 9 al4, 

9v6rt©jSJHHB,(^Bjj5) -£ailS*iTlv&. h^m 
9 9a fc«fc-?/gS» 9 8 14. ^©$l£tHC «t U , lo© 

[0 2 12] BJ£a9 9l4, : gS9 9 8|CJR4&S*ifcA 
- Kffi! L E DaHfta 9 5 ©*ttl«t*«*Btt.L:30, 
teaa&9' 5 a^©ffi©gp#£Jf $*.58fjt£WLX 
l^*..,HSK9 9*K«>fcttffi|cfel\T. A-FSLE 
PIHW*.aS9 5©S£aHI4. aa89 8©&a£8ftft 1 
SSW9 8-©JSIS(i, ftfia&©ft*L&ti 

U\ ;i©ttfi*ttfc**i;fc8fili, 
b- h-»^iLTfiSfgL, A- KHL-E DSSW3tii9 
5 Xfg£ UJtafcttau iiig(D^;S^SPA-5 Z 

[0 2 13] &*W\*ttJBMTtt. £Htt«/t-9 
7©.ft*J#-L*BJ£a.9 9©BHtt. 1tSiJ©jtll£fflO 

5<fc?IC*fJ5££ftX^-5. Z.<DTztb, ^-HILEDI 20 
B^7tiS9 5©ftUtt* <«K) liSaiCffil*. .fcfc, 
3fc»att*A-9 7(i. fcttt*tt**l,X^X*,fcO. 
&*3, 9 1 7 CftAT. 

U>**JA>6fMK-Ufc«jOA/X-9 7 afcJBlvffcA 

S/fc, l/>f+i7-l/>X9 7 b*3tttlM!i/t- 
9 7 c.££gfflUXfc«fcO. »*t\(i,. «U>JC*a» 

-±iEbfc#tio3t*aj»*a^*-a:fc««i 

[ 0 2 1 4 ] 0 2 0 ©a WaBTtt, 1 ft©* - KB L 
EQ!HW3fcS9 5#.»RSft*#, 1 ^©awaaicfcf 30 
LT#KS-n«*- KfflL E DaH%a©&»(4&ftT 

feoTt«fco„ 02 us, «»«©*- ksle Daw 

3tjB#«**n*«.«ffl© L E Dawaa^UXO 
*. A - KfflL E DaHttai*. ■WWWj)g<i:-«OHS 
aiCcfcoXWAOtt&n, HS$n-5. 
[0 2 15] 02 0fccfctfl]2 1 XI4. lJ*SU5>^i 

a***.prafc l e pawaaifissnxn***, av 

ibt^V^ftf S3t5>^t«*»>lRr«E«: L E Da 

^-*^i*)Rriiix*-5. a*a3t5>^A*a*5> 40 

afc©aBlcttlvXBW$JU4fc*©aft7>?©ftt> 

[02.1 6] 02 214, a*>Kffl©LEDJHfllJg«€ 
^LXU-5. 0 2 2|cSStlX^*SlWaa*ft9 6|C 
14. ft-KBLEDaH%B9 5&iRg9-*&tt©5& 
»9 8#RttSftXUS. C©ggg|59 814, *-Hffl 
L EDflBBj^g 5£*5-f KSl+-6«fc3C*rt-rs^ 
-fK£*UXl>*. ttM«9 5a#Kttt&ftXli£S 50 
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#*$yH£-l>TA- KSS-L E DB9J%a9 5£a$i£t 
©§§g|5 9 8 ICjfArtltf. *--FH L E--D«aw*»9 
5^K*£tl&«ttTtM*fi9 5 a.ia*^«|i 
©ftttWfcTf KS! L : -E-DRW3tsB 

9 5 14, jg* C «fc o X@J£ $ ti, fiWftfc 
l\ ! A - Kfi-L E DJHW3ti»-9 5 ©Sffi«®l4g 
Sffl 9 8 £»WfcSMM-*fctt, c©«aa»i;ta£a 

[0 2 17] 0 2 2(0X*>m®WmmT"lt. lft© 
*- h'lLE DflSP^ji9 5#2tBi**lS#.- 1 c>©BS 
WaBlCfcH,X*a«*ft3;b- LE Dai«3tsB©tt 
S-liftKT-*^'X'b«fclA. 02 314, 2tt©*-KBL 

e D.«MJtaf*«»tt*n««fi£©^*>.KaL e dhm 

aB**bXl*S. 

[ 0 2 1 8 ] 0 2 4 14. > KS! L E DBHaB©tt 
©ftflBEIBfcSUXnS. d©L E Da$SgXI4, 0 
2 1 .lC*-r*-f^©3*^^*»»fflStiXl^. 

CJ:oT*- KHL E DMn%autn«iK||c||jesn 
XlN-5. C©HS«©HBIJI4; A©Jglc4:^Xffi^lC^ 

ffx#*. 

[0 2 1 9] 02 514. «+WT^>5-f hfLT* 
WttftLEDMnfiB^UXlVft. C©fl^ Boggle 
(4. fi— KfflL E .Da!»jtjig 5?fffirsfc«)©XP 
vM 0 O^fftltfetlXU-S. fcfe'L/, 'A-KH'-LED 

■«%ai9 5©*K». ^ns/h*»itricff5«j«* 

»fflUX^t)Al\.-H2 5©LED«MaB|i; ^m^J 

[0 2 2 0] 02 614, 8E*©«»aMfc5>:/*ffll\* 
©LEO|B«8tO*#l 0 1 ICI4. «»©*-KaL 

e Dn«%ar-9 5 *»iH-«ct©T*«a*^^w» 
i^enxfeu. *<*i 0 i ©*qy k 1 oo^lia 

- KffiL E DSSB^Ttji 9 5 ©»JK*»fft)n-*. 
[0 2 2 1 ] 02 6©B.gB^-g|i, 11*8*5 >y*© 

t>©«ta*»^tEft l e D.fiBM3tisxtt*:< , m*m 
LEDHMftar**. 

[0 2 2 2] 02 714. aE*©5H*Bft7>7*flH^ 

anaa£B«a«7« l e Dawaa^suxus. l 
e Daaaa©^ 1 0 2 ci4, as© a - ksled 
mwm 9 5 *aa^- § c t ©x* * 3 * * * #ri* & 

nXfcU, *#1 0 2OXPy h i 0 0£^LXA-K 

sle Das.B^5t;ii 9 5 mmnibftz. . 

[0 2 2 3] 02 814, ^»5-Yhffi!©LEDaiB3t 

a**LTi\*. *»M0L EDawaai4»aftL^> 
*ct*sax*«. 

[0 2 2 4] 0 2 9 14, 3tllt|5J^S© L E D.BBB^gfi^ 

slxi^. a- mt e D«iB3ta*taa$ftxn5_ 
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-wreteetft ( i o»cH«*nr, m^v) &<¥ 102 3 2] *»w©^phl edisb^ 

, [ 0 2 2 51,13; 0 14, #--KBB L E DJgH£S£3* *©te©»«©ft»»#fcv'*5iiB lc «fc S*Bi 

btl?S. ttiii LT7K*>ttftft£©8S!®;l!j£$ffl i^ftrt- KIR E DSgW3fe»*'fflUTt>ft^. 

U;#m^Sg#^Ji^bbTlvS 0 dCcfc P ft LED [0-2 3 3 I .fcfe.vWSLtlC-L. E U-Kj&y 

jH-w««t^i-i»ffl ■ e«fti=J:U5 si^b^ru. «**ttt> y.-c; ' L-fco^jf-*:/**-* Katifctt 

[0 2 2 6 ] 0 3 1 14, *-*-)Wm<DL E DRSB^ssE ■«© LEDlf T»* b< 14®!^) *KSlcS^U 

E'D.|SWSSt)» >WktS. TfcJclV ;:©«£, L-E W4A KStXTfcttliTflJ 

[0 2 2-71 JU±,-. 02 0^603.1 *#.JHt/J5h9».6* = Ufc'U -Wau/t»fi«lJSR*Sffl'mfif. L 

8HH I" «fc S L E D>JftH£B©a* ©SifllJ&ffi&SilW UT ED £K*&± JZNft Lfcif^T S£*«fc U fc«ft 

fcfctf, #3IW©3yiiM4. cne»lcPKS$n-T\ # fc««MS**3BW-«Ci:<«T*^LED»?.oljl«l*© 

;[o. 2 2 si ±timmm.<Dmwft!b<bw<bfr&£o [0234] 

iz, . i ^©Hwsmctt ut i tt*fctta«[*k©*-' k [^w©s*s] **w© L.E-- : bjBWK«ic«tntf, aw 

attftStlJtBfJl©* - KS! L-E DMH!B3feS#* C«fc y . -ttaRlCJ&tfS* L E Df^TMLfci^^A 
flgAtf. 0 2 1 ©ffi0J£B©Jf&. 1 tt© 20 -:-XtttlftSli:*3tt«ftKi64ttt>-lC."#*©g*fc 

*I5»*-h*aL E DMMHKJS^a^V. 02 0© 3taw;it*«D^3taiiMATOfe'i-*^tlcJ:-3T 

^©**m^^fflT^SJ:5lc^-rS^»Sb ft£» • ' ^ 

i\ *5*ntf. *^1*BREDW«W>M»JlllC [0 2 3 5] *^©*^HSL EDSSW3t^lC 

J- U ; Jg<*©ffitt^TatW^^3S£fc»£# .fcftli. L E Dig^rofgggfl:. '-Jlff&tkfttt. fc«fc 

•BD-sawjtaswisw^icooTtt, aw&fliSftfcaitg [0B©fa*ftiaw] 

^S^^^iWSUO. 30 [01]' (a) 14. !S£*©L-E3DflaW3tiB©»«HT* 

[0 2 2 9] ftfc, ±EWBB«t»W**- KSLE y; (b) 14, ■ «*©f6© L E DJBW#»©&«BTfc 

tl)S:AO*fflt^TO**«, m®ELm&m&L2Wi:*- [02] (a) 14, 0 1 (a) © L EDgifcftaglcfctt 

HSLE D8SW3t«*aifflL.Tt)fiO. ^WMWICJ&tt S LE D©SP»«fll0T« : y , - ( b ) 14. 0 1 (b) © 

■S'TMSCttlSlC L E ■D*»StRSnfc»88RTffi#*- K L E DJHWttSICifel** L E D©'ffl»Wlii0T?**. 

SL E DffiHJBftiBl .tt;--'ttl»KS±(C?f« E L ^SltAc [03] ( aO 14. *5S*C *'*spB"ffi!©"L : Et> 

^•^ h'SIL E DJSW^t»*t>l£<^Ot>©i-r*. S©^g|5^^-ri4^0T*y. (b) 14. ■■■*3BWlc , «fc4 

[0 2 3 0] Ja±»Wl/T*fc«fc'5'lC, *5SW(C L m^gl© L E'-bRBWK««S-f «'aHT«*. 

E DB^B^^g|4. *.-KSL:E DJBM*a*W#IC»K [04] (a) 14, *»W©*- H'S'L E D1SW3tai© 
T**W««tbTfflu*c-tlcJ:y, SSB^Mi Ut© 40 -IIM5Mlctelti)^^?10T*y. '(b) 14. ■?-'© 

#^^55^, IK??.©.l8WS«<!:«*»-A6*tW%«k5 ic L E DjgW3tag©^0T*«. 

ft*. Z©J;5ft L ED.B^gElCl4. 01 2K*tm [05] (a) fccfclX (b) 14. "ttl^tl, *?|B^©* 

fijc©^- ksl e D*mxmmm\z&mtn%tf. * -ksl e DiB^^f.©ii|ii^izfcij--5_ ctoomw 

mW<D L E DJHWSiaCffll^* - KS L E-DR«%9 HT**. 

tt; = «Ii!6Lfc*JS?B»lC»JBI«tl-6toltTld:ftO. [06] (a) *5<fctf (b) 14. KS!L E DJB^Jt 

[0 2 3 1 ] C©«fc 5 IZ. *^B^© L E DiiWi&SlCl adCfcl^SMft© L E D©SaW*Sr«ii0!l0i?i6 

liit^-KILE DJBWJtaitl/TB. «-*©«)«* -5. 

W^-5 i b©*Sffl-r'5-<!:^^T'S>y. 0E$#fiSU [07] (a) fccfctf (b) 14. L E D*5>ffifcft©* 

TttWUfcA- L E DBSW5t»©HM5^tPg3:S SS^^t0T'*-5. 

tlftlV 50 [08] (a) fccfclX (b) 14. L ED^btb7t*©tB 
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[El 9] (a) (b) {J,,;L EDEfel^Ifl 

[El 1 0] L E D(Z)ft(D^?iJ<£^tK®ElT&-5„ 
[Ell 1] (a) ~ (d) IS, Ell OlzmtL EDEfe 

0 h0X'&« o 

m 1 2 ] : *&w<Dti- m l e Dmwft^Mvmm 
[Eii 3] ^pgB^©L e Dmw?/t : Mizmi\z>nmz>a* 

[El I f ] (a) (3, 01.2 ©A-KS!LEDJ!8l!S3t« 

( b) IJ, $^^lAi|Slte»+XTU-5^1|E©iff®0T"fe 
«. ; . %. " • V ". 

[01 5 ] 01 2 ©a - K§a L E DBgB^Jt-llcfeltS L , 
E D<D&^/#£jS3-|£ffi|s]S&0X£>«„ 

[01 6] 01 2<Z)*l-K!!!L EDBSB^3fc;Wg*$*l . 
« L E DBSB^^g(D,c5jT[p]8g©tM$^t-^P 20 

[01 7 ] 01 2<D*-m\-E DiMwmmzmz± 

m&mrtf-> ! £7jkt¥Wl"<7'5 h0X'£>«. 

[01 8] 01 2ro^-KiSL EDiMWftMlz&tfZT 
®%ilbfyil-$> ->£fj<t¥-W\s'< 7 0 h0T$>«. 

[019] 7'Jy7TV? (FC) HgStt-Sgp^IE 
^A^->$:^-r3p®El, (b) tt v (W 

b) ^$n-sa5^(DS2^y^->^^-r^p®isi,, 

(c) li, FC^$4afcL ED^7^^^W®H], 

(d) li, W B £ n/t L E D ^ 7 ?- 7 © T 30 
&«„ 

[020] *^b^w l e vmwftw?M<DMiimmz7ji 

[021] *&BW L E DR5B^3t^OSlCft!j(D^M5^ 

*2ft3m$S©L EDBBB^=gB£^UXl\-5. 
[02 2] L E DB.ep^3t;Ji(DElcft!i©^Jii^S 

^tmx'h y . > Ka© l e Dfg^sm^^ ux 

us. . ./■ V. 

[02 3] L E DBSB^agoMlcffeODllJlipgl 40 

£fFt®-c& y . 2 - kssl e &|i§#^tjR'- : . 
[024] l e Dmkxmomztimmmm 

[0 2 5] L E DJHWJtiBOHCflfeOStffiJBlll 

S^-fBTfcy. «f**7^>5'f hOLEDJBWS 

[0 2 6] «£*OiMFa3t5>^fflU*!!aWSBlCH 

L E D«WK««g?LT^«. 50 
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[0 2 7] *mW<DL E DJ6B%g0CfCtt®X]|BBtt 

* *rHT* y . it*©*.****-:*:***! i \ § mw& 
mizwmbz l e Djswiaras-ii.Ttf*. 

[0 2 8] *£W©L E DBSB^-Ji^l-ftfjo^Jl^g 
£*?-0T& U . m<D L E DffiH&ftgji; 

L/XO-5. 

[02 9] *|6B^0L E Dj&H3ft^Slc{|j!<Z)5gtt£j|g 
*Jj?rHT*y. 3ttt?T»SSOLEDJHlWS«*^UT 

[0 3 0] *»lfiOLE DJBW%2B0jRcfe®£%}gflg 

£*-T0x& y , -h - vmo l e d mmmm^fji uxu 

«... 

[031] *»W0 L E DfiBHftS <DE(cfli©*ffi£ffi 

£*-tBT& y . *-* r ;u^acc) l-e-d 

LTl\«. 

a 
b 

c 

d R«/-c*-> 

e leas 

2 LED^7fy7" 

3 3t¥JKW« 
3 a Kim 

3 b 3t¥E««©ft (HQS) 

4 ttflR 

1 0 ft-KBLEDMfttii 

1 1 LEDOSfH 

1 2 GaNpnl^l 

1 3 ^ 

1 4 pM&&&m : ; •< 
1 5 

1 6 A>y 

1 9 t-h-»* 

2 0 7^'^ 

2 1 se 

2 1 a IE«/t*-> 

2 2 LED^Jf^ 

2 3 I 

2 3a 1523 OJgJWS 

2 3b fi2 3tO?L (Hn'fli) 

2 4 . mt 

3 1 ft?S&. 

32 nm*mwm 

3 3 Sfig 

3 4 pB¥tt*JI 

3 4a «g 

4 1 + 
4 2 &8©7'ft 




[02] 



[0-5] 
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1$VB2.0 0 3 - 1 2 4 5 2 8 





2 0 0 3 - 1 2 4 5 



[HI 5] 



*7-K 

B (-)- 
G(->— 

Y (-)• 

R(-> 



- Q(+) 
YW 
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ft ffl 2 0 0 3 - 1 2 4 5 2 8 



[H2 0] 




lt;S (72) »W* H« 

*PRJffrWm**HJl1006«il!! $TSfS ^BRJHnilltS^^PI » 006*ift $THfi 

iliJ£***t£*±l*) ■JB»SMfttrt 

F*-A(#5*) 5F041 AA12 BB04 BB09 CA37 CA40 
*PRJ&riJtffi**nJt1006«*fc «T«« DA09 DA39 DA43. DA58 DA72 

£ft#5£&ttl*3 DA78 DA81 DB08 EE17 EE25 

FF11 



